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Background 

■ High temperature flexible packings have origins in several programs 

- Space Shuttle Thermal Protection System (TPS) 

- National Aerospace Plane (NASP) engine seals 

Rope Seal Benefits 

■ High temperature operation (1500-2000+ °F) 

-► 500-1000 °F hotter than graphite seals 

■ Low leakage 

■ Flexible: Seals & conforms to complex geometries 
-► O-ring-like flexibility 

■ Resilient 

■ Allows relative thermal growth between primary/support structures 

■ Field joint capability 

■ Hybrid design resists abrasion 
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Test Fixture Schematics 
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Ml ceramic seals exhibit more residual interference 




Effect of Compression, Braid, and Staging on Seal Flow 



Two stage seals leaked less than single stage seals 
High braid angle/high stiffness hybrid: 30+% less 


Effect of Compression, Braid, and Staging on Seal Flow 

(Ap = 10 psid; T = 1300 °F; After Scrubbing) 
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Effect of Staging on Seal Pressure Drop 





Three Stage Seal Durability 

#i jcjl — t*. ILJ <"%■§■ Ostp'i 

Alter hot ocruDDii ig 


1 0 cycles x 0.1 3" Stroke at 1 300°F 



Static 
Pressure 
Taps 
3 Places 


Seals survived accelerated seal 
durability cycle at temperature 
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P&W Turbine Vane Seal Requirements 
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Next Generation Fighter F-22 
P&W F1 19 Engines 
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